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executive:  summary 


The  creation  of  options  within  the  context  of  mission 
area  planning  has  become  a dominant  management  and  investment 
strategy  of  the  Department  of  Defense.  This  paper  examines 
and  illustrates  the  implication  of  this  strategy  in  terms  of 
organizational  and  management  techniques  for  strategic  research, 
development  test  and  evaluation  programs.  This  strategy  is 
examined  from  the  perspective  of  the  Office  of  the  Director 
Defense  Research  and  Engineering,  the  DOD  components,  and  the 
Systems  Program  Office. 

The  management  and  creation  of  technology  options  is 
demonstrated  to  be  an  effective  strategy  for  the  maintenance 
of  the  technological  initiative  in  military  hardware!  develop- 
ment. In  this  strategy  the  focus  is  shifted  from  full  systems 
development  to  exploratory  and  advanced  development  where  the 
goal  is  to  develop  a range  of  advanced  system  and  technology 
options  as  a hedge  against  future  threat  uncertainties. 

Although  the  stimuli  for  creating  technology  options 
sometimes  comes  from  high  planning  and  staff  levels  downward, 
in  practice  the  program  office  often  formulates  the  idea  or 
concept  from  the  technological  possibilities  or  threat 
estimates  based  on  the  limits  of  advanced  or  hypothetical 
technology.  Thus  the  Program  Manager  chartered  with  the 
responsibility  for  the  creation  of  technology  options  must 
simultaneously  (1)  anticipate  and  develop  counters  for  those 


threats  which  could  occur  several  years  in  the  future 
(2)  assess  current  and  projected  capabilities  for  technolog- 
ical limitations  and  (3)  structure  a time  phased  development 
program  to  provide  a base  for  demonstrated  solutions  to  these 
limitations  and  threat  projections.  This  article  reviews  the 
various  technology  option  programs  and  suggests  several  areas 
for  special  consideration  and  management  attention  if  potential 
pitfalls  to  be  encountered  in  accomplishing  these  three  critical 
tasks  are  to  be  avoided. 
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THE  MANAGEMENT  AND  CREATION 
OF 

STRATEGIC  TECHNOLOGY  OPTIONS 


In  order  to  avoid  technological  surprise, 
demonstrate  the  resolve  to  remain  a major 
power,  and  provide  a viable  basis  for 
future  decisions,  we  must  continually 
create  a range  of  technological  options 
and  demonstrate  their  utility  for  weapon 
system  application.  If  we  fail  to  do 
this,  or  allow  ourselves  to  lag  behind  our 
adversaries  to  any  significant  degree,  we 
foreclose  the  future.  Therefore,  I consider 
the  creation  and  demonstration  of  technolog- 
ical options  to  be  the  first  priority  of 
Defense  R&D. 


Dr.  Malcolm  R.  Currie 
Director  of  Defense 
Research  & Engineering 


INTRODUCTION 


The  creation  of  options  within  the  context  of  mission 
area  planning  has  become  a dominant  management  and  invest- 
ment strategy  of  the  Department  of  Defense.  This  paper 
examines  and  illustrates  the  implication  of  this  strategy 
in  terms  of  organizational  and  management  techniques  for 
strategic  research,  development,  test  and  evaluation 
programs.  This  strategy  is  examined  from  the  perspective  of 
the  Office  of  the  Director  of  Defense  Research  and  Engineering, 
the  DOD  components,  and  the  Systems  Program  Office. 
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ON  THE  CREATION  0/  OPTIONS 


Strategic  force  planning  must  take  into 
number  of  factors  including  not  only  (1)  the 


consideration  a 
capabilities  of 
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adversaries  but  also  (2)  the  need  to  replace  aging  systems, 
and  (3)  to  hedge  against  future  uncertainties.  Current 
technology  does  not  permit  delay  of  a selection  of  an 
appropriate  counter  until  an  opponent  has  developed  and 
fielded  an  improved  system.  It  takes  18  months  to  prepare  a 
missile  silo,  approximately  two  and  a half  years  to  build  a 
B-l,  and  around  four  years  to  construct  a TRIDENT  submarine. 
Faced  with  these  lead  times  the  U.S.  must  maintain  a solid 
research  and  development  program  as  a basis  from  which  to 
create  and  retain  a technological  initiative.  (2:45) 

The  basic  DOD  Research  and  Development  (R&D)  management 
and  investment  strategy  to  maintain  the  technological 
initiative  has  been  outlined  to  Congress  over  the  past 
several  years.  This  strategy  recognizes  that  the  RDT&E 
program  is  constrained  by  resource  limitations  and  does  not 
allow  adoption  of  every  promising  advance  in  technology.  As 
a consequence,  the  strategy  has  two  basic  objectives:  (a)  the 

creation  and  demonstration  of  options  that  may  be  useful  for 
future  military  capabilities  and  (b)  the  full-scale  develop- 
ment of  systems  for  potential  deployment.  The  basic 
rationale  is  to  create  an  initial  range  of  technological 
options  without  investing  too  heavily  in  them,  retain  compet- 
ing options  to  the  point  where  further  development  involves 
major  commitments,  and  conduct  a demanding  and  thorough 
review  before  making  an  explicit  decision  to  proceed  with 
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full-scale  development.  In  this  strategy  the  focus  is 
shifted  from  full  systems  development  to  exploratory  and 
advanced  development  where  the  goal  is  to  develop  a range 
of  advanced  system  and  technology  options  as  a hedge  against 
future  threat  uncertainties. 

From  a management  viewpoint  these  two  objectives  result 
in  two  quite  different  groups  of  programs.  This  program 
grouping  is  illustrated  in  ‘figure  1. 

Group  I programs  involve  thousands  of  projects  in  the 
technology  base  plus  specific  system  experiment  and  prototype 
demonstrations.  These  programs  constitute  Defense  R&D  budget 
categories  6.1  through  6.3*  The  management  thrust  in  this 
group  is  to  encourage  innovation  and  initiative  in  creating  and 
expanding  the  technology  base  and  in  investigating  alternative 
systems.  Development  of  new  techniques  and  devices,  feasibil- 
ity demonstrations  of  competitive  approaches,  and  prototype 
test  platforms,  characterize  the  activities  of  this  group. 

The  programs  are  often  risky  but  are  highly  leveraged  because 
the  potential  return  from  success  is  large  compared  to  the 
investment.  Typically  the  investment  in  this  group  covers 
about  40  percent  of  the  ,-:&D  budget  and  is  spread  over  many 
projects  to  hed"e  arainst  uncertainties.  Group  I programs 
create  ar.d  preserve  e bread  of  t . chr.cl 'v~ical  ar.d  c;  r~or 

options  from  which  to  move  rapidly  dr.  .o  development  in  rerpci.se 
to  evolving  threats  or  to  capitalize  on  promising  new  technology. 
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figure  1 (22:248) 

Group  II  programs  embrace  generally  the  R&D  budget 
category  6.4  and  encompass  development  of  full-scale  systems 
for  potential  deployment.  Group  II  is  characterized  by 
engineering  and  operational  development  and  involves  constr- 
uction of  full-scale  engineering  models  suitable  for  the 
combat  environment  and  for  test  and  evaluation  by  military 
personnel.  Each  program  in  Group  II  usually  involves  much 
greater  cost  than  the  prototype  and  technology  demonstrations 
in  Group  I.  Phis  accrues  from  (1)  the  need  to  design  to  full 
military  specif i cations , ar.d  (2)  extensive  test,  evaluation, 
and  support  requirements . Upon  entry  into  Group  II  the  number 
of  options  is  substantially  reduces  and  major  alterations  in 


the  course  of  action  become  increasingly  more  difficult  and 
expensive.  In  their  aggregate  full-scale  development  programs 
are  much  fewer  in  number,  larger  in  cost  and,  when  deployed, 
constitute  a military  capability  for  deterrence  and  war 
fighting.  (22:247-253) 

The  transition  from  Group  I to  Group  II  programs 
represents  a critical  decision  point  in  terms  of  the  commit- 
ment of  resources  for  full-scale  development.  Consequently 
competitive  prototyping  has  become  a key  management  and  invest- 
ment technique  for  the  creation  of  options  during  the  validation 
or  advanced  development  stage  of  the  Group  I programs.  This 
technique  involves  the  combination  of  two  management  principles  - 
competition,  and  the  use  of  hardware  demonstration  to  allow  key 
decisions  to  be  based  on  actual  hardware  experience  rather  than 
paper  studies  or  theoretical  predictions.  Competitive  prototy- 
ping is  designed  to  motivate  innovation  and  focus  management 
attention  on  designing,  developing,  and  delivering  a superior 
product,  not  a superior  promise. 

The  practical  application  of  competitive  prototyping  for 
major  systems  is  often  limited  by  fiscal  constraints:  dual 

B-l  competitive  prototyping  would  be  prohibitively  expensive. 
Consequently , before  initiating  new  major  development  programs, 
tradeoffs  are  made  between  different  means  of  satisfying  new 
requirements:  selecting  previously  developed  subsystems  and 

components,  modifying  an  existing  system,  or  using  a system 

% 

developed  by  a foreign  ally.  Alternatively,  a dual  development 
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approach  using  combinations  of  these  various  means  can  be 
used  to  reduce  development  risk  - modifications  of  existing 
systems  in  parallel  with  a new  program  can  hedge  against  un- 
certainties and  slippage  in  the  new  program.  If  both  systems 
are  successful  and  affordable  the  modified  deployed  system 
then  becomes  the  low  end  of  the  high/low  force  mix.  This 
force  mix  concept  increases  overall  mission  area  effectiveness 
by  providing  larger  quantities  of  lower  cost,  lower  performance 
weapons  to  compliment  the  more  sophisticated  but  less  afford-’ 
able  high  effectiveness  weapon  systems.  (8*IX-13) 

THE  STRATEGIC  EI.'VIRONIffiliT 


In  most  areas  important  to  national  security,  the  United 
States  till  holds  a lead  in  basic  military  technology  over 
the  Soviet  Union.  Current  trends,  however,  indicate  that  the 
U.S.  qualitative  margin  is  being  reduced  by  the  U.S.S.R's 
extensive  technological  effort  and  deployment  of  new  and 
improved  weapons.  Testimony  by  Dr.  Currie,  the  Director  of 
Defense  Research  and  Engineering,  before  the  9^th  Congress 
emphasized  that  it  was  becoming  increasingly  apparent  that  the 
U.S.  technological  edge  alone  is  not  likely  to  be  large  enough 
in  the  future  to  offset  the  nuantitative  military  advantages 
held  by  the  Soviet  Union,  lie  testified  that  with  a continua- 
tion and  extrapolation  of  current  trends  in  activity,  invest- 
ment, and  achievement,  the  Soviet  Union  could  achieve  dominance 
in  deployed  military  technology  in  the  1980' s.  (8:11-2) 
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Although  a precise  evaluation  of  the  military  technical 
balance  is  difficult  to  make,  it  is  becoming  increasingly 
apparent  that  the  Soviets  are  working  hard  to  gain  the 
technological  initiative.  In  the  last  decade  the  Soviets 
have  developed  14  new  offensive  strategic  missile  systems. 
Significantly,  more  than  half  of  the  Soviet  RDT&E  effort  for 
strategic  offensive  systems  has  appeared  in  the  last  three 
years  where  they  have  more  than  doubled  their  pace  of  the 
preceding  seven  years.  Their  success  in  enhancing  their 
strategic  forces  and  in  creating  a base  for  further  improve- 
ments has  been  more  pronounced  than  any  other  area  of  military 
R&D  specialization.  (22:244) 

The  net  effect  of  the  Soviet  dollar  investment  and  accom- 
panying technical  achievement  can  be  seen  by  examining  the 
U.S.  versus  Soviet  growth  ratios  in  strategic  missiles  in 


Figure  2 (26:369) 
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Above  the  horizontal  line  shows  the  U.S.  advantage  and 
below  the  line  it  shows  the  Soviet  advantage.  The  chart 
indicates  essentially  what  has  taken  place  with  respect  to 
the  U.S.  missile  advantage.  One  can  see  that  the  United 
States  has  moved  from  the  position  of  superiority  to  a position 
of  rough  equivalence  or  Soviet  advantage.  The  top  line  shows 
total  reentry  vehicles;  the  next,  total  missiles;  the  next 
equivalent  megatonnage  and  the  final  one  is  throw- weight . 

The  chart  does  not  include  the  U.S.  bomber  force  in  which  the 
U.S.  has  a clear  advantage. 

During  this  same  period  the  U.S.  strategic  budget  has 
declined  on  the  average  at  a rate  of  about  five  percent  a year 
in  real  terms.  This  decline  during  the  1960's  is  from  the 
$20  billion  a year  direct  cost  that  was  required  for  the 
initial  acquistion  of  the  current  generation  of  strategic 
offensive  forces.  By  FY  1976  only  $7.3  billion  was  funded  to 
cover  the  direct  cost  of  developing,  purchasing,  and  operating 
the  strategic  nuclear  forces.  This  was  the  lowest  level  of 
funding  (in  constant  dollars)  for  the  strategic  forces  in  the 
last  15  years.  (See  figure  3) 

For  FY  1977  the  Department  of  Defense  requested  an  increase 


to  $9.4  billion  to  cover  the  direct  cost  of  strategic  nuclear 
forces.  Beyond  FY  1977  total  direct  funding  for  the  strategic 
forces  has  been  projected  to  grow  at  an  annual  rate  of  about 

three  percent  in  real  terms,  primarily  due  to  the  requirement 

* 

to  modernize  the  current  bomber  and  missile  forces.  However, 


8 


even  with  this  overall  increase  of  strategic  funding  levels?  the 


DOD  FY  1977  request  for  strategic  RDT&E  represented  a 
decreasing  level  of  real  effort.  In  constant  i'Y  19^7  dollars 
the  DOD  strategic  R&D  request  for  funding  was  less  than  that 
for  ?Y  1976.  (8:111-12) 
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THE  MANAGEMENT  ENVIRONMENT 

An  understanding  of  the  management  and  investment 
strategy  outlined  above  is  essential  to  the  program  manager 
who  intends  to  function  effectively  within  the  strategic 
mission  area.  Equally  important  is  a familiarity  with  the 
organizational  and  management  environment  within  which  the 
program  must  be  managed.  A review  of  DOD  component  organiza- 
tions and  programs  within  the  strategic  mission  area  reveals 
that  the  management  controls  and  procedures  used  are  quite 
diverse  and  depend  on  the  stage  of  development  within  the 
RDT&E  categories  or  the  position  of  the  system  in  the 
acquisition  life  cycle.  All  programs  are  included  as  program 
elements  in  the  planning  programming  and  budgeting  cycle  and 
those  designated  as  major  systems  are  managed  through  review 
and  approval  in  the  Office  of  the  Secretary  Defense  (OSD). 
Programs  that  fall  below  thresholds  that  require  OSD  action 
are  reviewed  within  -cr  coordinated  among  the  Military  Depart- 
ments or  Defense  Agencies. 

The  principal  RDT&E  organizations  involved  in  the  strategic 

mission  area  are  shov/n  in  figure  4.  The  types  of  systems 

developed  within  these  organizations  include  aircraft,  missiles, 

reentry  vehicles,  submarines,  space,  communication,  ar.d  radar 

systems  - all  of  which  support  the  strategic  offense,  defense, 

and  command  and  control  missions.  DOD  i’Y  1977  RDT&E  funding 

in  this  area  is  .;2.4  billion,  of  which  two  full-scale  develop- 

% 

ment  programs  - TKIDEiiT  and  the  3-1  - account  for  more  than  one 
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R&D  POLICY  CHANNELS 
Figure  4 • 


half  of  the  total.  The  remaining  funds  are  allocated  for  the 
modification  of  existing  forces  or  for  programs  to  create 
options  or  hedges  for  the  future.  (8:1-17) 

The  strategic  mission  area  is  organized  to  permit  the 
Director  of  DDR&E  to  exert  centralized  budgetary  and  technical 
control  while  requiring  him  to  operate  through  the  service 
R&D  management  structures.  Figure  4 illustrates  the  R&D 
policy  and  technical  review  channels  through  which  control  is 
actually  exercised.  The  dotted  lines  denote  the  official 
coordination  path  for  program  and  budget  decisions  and  represent 
direct  paths  of  communication  for  technical  revi ew,  while  the 
heavy  solid  lines  show  command  authority.  Thus,  while  the 
Commander  Air  Force  Systems  Command  reports  directly  to  the 
Air  Force  Chief  of  Staff,  policy  guidance  originates  within 
the  Office  of  the  Deputy  Chief  of  Staff  for  R&D  on  the  Air 
Staff.  Similarly  each  Assistant  Secretary  for  R&D  reports 
directly  to  the  Service  Secretary  but  works  with  DD..&E  in  the 
RDT&E  policy  area.  Each  service  strategic  program  is  essent- 
ially managed  by  a triumvirate:  The  Deputy  Director  DDR&S 

for  Strategic  and  Space  Systems,  the  service  deputy  for 
r&D,  an<3  Assistant  Secretary  for  R&D  from  each  service. 

The  principal  members  of  the  service  triumvirates  are  supported 
by  Headquarters  staff  project  officers  ar.d  designated  program 
managers  who  structure,  direct  and  manage  the  approved 
programs.  (13:51) 

The  Planning,  Programming  and  Budgeting  System  (FP2S) 
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constitutes  the  framework  for  the  planning,  execution,  and 
funding  of  strategic  mission  area  programs.  All  DOD  resources 
are  segregated  into  major  mission  and  support  categories  which 

1 

become  the  ten  DOD  programs  of  the  Five  Year  Defense  Program. 
These  ten  programs  are  constructed  of  individual  numbered 
program  elements  which  constitute  the  building  blocks  for 

j decision-making  and  resource  allocation.  The  strategic  mission 

* 

area  consists  of  the  first  DOD  Program  for  Strategic  Forces 
plus  strategic  development  program  elements  included  in  DOD 
Program  six  for  Research  and  Development. 

Figure  5 outlines  the  PPBS  in  which  all  defense  programs, 
including  strategic  mission  area  programs,  are  structured  and 
managed.  The  system  integrates  the  Joint  Strategic  Planning 
System  force  objectives  documents  with  OSD  guidance  and 

I 

decision  memoranda  concerning  defense  objectives,  programs 
and  funding.  Program  approval  for  inclusion  in  the  Presidents 
budget  to  Congress  is  essentially  an  exercise  in  advocacy  with 


numerous  in-depth  reviews  and  extensive  dialogue  on  key  issues 
between  the  OSD  staff,  the  Military  Departments,  and  the  Office 
of  Management  and  3udget  (0M3).  The  essence  of  this  system 
is  an  iterative  process  where  the  OSD  staff  reviews,  analyzes, 
and  recommends  or  directs  changes  to  the  program  and  budget 
proposals  submitted  by  the  DOD  components. 

i 
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Figure  5 (26:1123) 

Complimenting  the  PPBS  is  the  decision-making  process 
for  approval  of  individual  major  weapon  systems  development  - 
the  Decision  Coordinating  Paper/Defense  Systems  Acquisition 
Review  Council  (DCP/DSARC)  procedure.  In  this  procedure,  the 
Review  Council  principals  are  the  Director  of  Defense  Research 
and  Engineering,  the  Assistant  Secretary  of  Defense  (Comptroller), 
the  Assistant  Secretary  of  Defense  (Installations  and  Logistics), 
and  the  Assistant  Secretary  of  Defense  for  Program  Analysis  and 
Evaluation.  These  principals,  sitting  as  the  Defense  Systems 
Acquisition  Review  Council,  make  a recommendation  concerning 
the  next  phase  of  the  program  to  the  Secretary  of  Defense  for 
a decision,  based  upon  the  presentation  by  the  program  manager 
and  the  Service-approved  Decision  Coordinating  Paper.  Under 
the  current  decision-making  procedures,  the  military  need  or 
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requirement  is  validated  at  the  OSD  level  by  the  Review  Council 
as  the  program  passes  into  the  validation  phase  (DSARC  I),  and 
again  at  the  program  decision  points  for  the  full-scale 
development  and  the  production  phases  (D3A.1C  II  and  III).  (14*93) 
A correlation  of  these  decision  points  with  the  acquisition 
life  cycle  and  interrelated  EDT&E  categories  is  shown  in 
figure  6. 


LIFE  CYCLE/RDT&S  I RTERRELA TI OPS 
Figure  6 (16) 

The  DCP/D3ARC  process  involves  decision  making  at  the 
Secretary  of  Defense  level  on  major  system  acquisition  programs. 
These  have  been  defined  by  DOD  directive  as  those  programs 
having  national  urgency,  an  estimated  ,:DT&E  cost  in  excess  of 
$50  million,  or  an  estimated  production  cost  in  excess  of 


$200  million,  decent  proposed  changes  to  DOD  policy  directives 
indicate  the  intent  to  create  a Milestone  0 and  a Service 
System  Acquisition  Review  Council  (S)SARC  to  compliment  the 
Defense  Systems  Acquisition  Review  Council.  Under  the  new 
directives  a D3A  ’.C  level  review  would  be  conducted  at  Milestone 
I only  for  those  programs  classified  as  strategic  or  nuclear, 
joint  service  or  multi-national,  or  command,  control  and 
communications,  or  intelligence.  All  other  programs  would  be 
reviewed  by  the  Service  SARC  at  Milestone  I;  Milestone  II  and 
III  reviews  would  continue  to  be  conducted  by  the  DSARC  unless 
delegated  by  the  SECDE?.  (7) 

Under  the  proposed  changes  the  initial  decision  point  in 
a major  systems  program  would  be  at  Milestone  0.  Each  DOD 
component  would  be  responsible  for  initiating  and  conducting 
a continuing  series  of  analysis  to  identify  capability  deficien- 
cies that  might  arise  from  a changed  threat,  a technological 
opportunity,  or  an  opportunity  to  reduce  life  cycle  cost.  After 
identification  of  a system  level  need,  the  DOD  component  would 
submit  a mission  element  need  statement  and  request  Office  of 
the  Secretary  of  Defense  (OSD)  approval  to  enter  into  explora- 
tory development.  Smaller  programs  would  follow  the  same 
general  approach  and  ph!  lose-  :.y  as  a major  system  tut  I.ilectc 
review  and  approval  would  continue  to  be  accomplished  by  the 
DOD  Component  or  through  Program  Memorandum  submitted  for  OSD 
approval . 
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Perhaps  the  most  important  OSD  management  technique  is 
what  could  he  labled  the  "executive  steering  strategy".  It 
is  essentially  the  management  initiatives  and  climate  created 
by  the  personal  influence,  expertise,  and  insight  of  the  people 
in  ODDR&E  and  the  military  departments.  The  strategy  actively 
supports  the  search  for  alternatives  and  options  with  a climate 
that  welcomes  rather  than  scorns  new  ideas  and  perspectives. (1 : 1 5 ) 
The  flow  of  creative  expression  is  energized  through  an  iterative 
management  review  process  and  dialogue  at  the  working  level  - 
between  the  ODDR&E  professional  staff  specialists,  the  project 
monitor  on  the  Military  Department  Staff  and  the  program 
managers  and  technicians  in  the  field  organizations.  The 
steering  strategy  essentially  provides  checks  and  balances, 
and  encouragement  within  an  "advocacy"  environment.  (12) 

It  is  founded  on  expertise  in  the  technical  disciplines  of 
requirements  analysis,  technology  assessment  and  program 
management. 

ODDR&E  has  placed  emphasis  on  the  consideration  of  mission 
needs  and  has  developed  Mission  Area  Summaries  and  Technology 
Area  Descriptions  to  review  programs  and  promote  alternative 
approaches.  These  documents  are  evolving  management  tools 
desi-r.ed  to  assist  ODDR&E  in  co  oling  their  efforts  with  such 
new  management  initiatives  as  the  mission  area  budget  reviews 
recommended  by  the  Commission  on  Government  Procurement.  They 
are  essentially  summary  contextual  references  of  the  RDT&E 
program  which  highlight  area  objectives  and  deficiencies  in 
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technology,  intellegence  and  material  across  institutional  and 
organizational  lines.  The  documents  essentially  focus  and 
synopsize  the  scope  and  complexity  of  the  total  RDT&E  program 
so  that  management  and  review  can  be  facilitated  within  mission 
areas.  (9:V) 

POD  COMPONENTS 

The  goal  of  Group  I programs  is  to  demonstrate  basic 
technological  or  system  feasibility  in  order  to  preserve  the 
option  to  go  forward  at  a later  time  should  circumstances 
dictate.  The  work  of  the  various  DOD  components  in  formulating 
and  developing  these  technology  base  or  advanced  development 
programs  provides  the  foundation  for  the  management  and  creation 
of  options  strategy.  Examples  of  research,  exploratory  and 
advanced  development  programs  in  this  Group  include:  11- A 

which  is  addressing  fundamental  technology,  TRIDENT  II  which 
is  presently  a conceptual  system,  and  the  air  and  sea  launched 
cruise  missiles  (ALCI.'I  and  3LCM)  both  of  which  are  in  advanced 
development. 

Each  DOD  component  is  responsible  for  the  initial  formula- 
tion and  execution  of  its  own  technology  base  program.  Overall 
supervision  of  the  service  technology  base  is  performed  by  the 
DD'.<i-D  Deputy  Director  for  Research  and  Advanced  Technology  and 
a staff  of  senior  technical  personnel  whose  professional  educa- 
tion and  experience  match  key  technology  management  areas. 
Integration  of  this  technology  base  into  the  strategic  mission 
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area  is  accomplished  through  both  formal  and  informal  coordina- 
tion within  ODDR&E. 

A key  contributor  to  the  strategic  technology  base  is 
the  Defense  Advanced  Research  Projects  Agency  (DARPA)  which 
functions  as  a corporate  level  research  laboratory  for  the 
Secretary  of  Defense.  The  DARPA  mission  is  to  generate  major 
new  thrusts  in  technology  by  undertaking  speculative  high 
risk/high  payoff  technology  programs.  Under  DARPA' s management 
a concept  is  carried  to  the  point  where  it  is  judged  to  be 
feasible  and  then  turned  over  to  the  interested  DOD  component 
for  further  development.  This  technology  transfer  is  facilita- 
ted by  the  fact  that  DARPA  contracts  are  administered  by  the 
contracting  organizations  of  the  three  services  with  a view  to 
service  technical  capabilities  and  eventual  program  transfer . (15 : ?6 ) 

DARPA' s principal  management  relationship  is  with  the 
Director  DDR&E  for  program  review  and  for  coordination  of 
service  programs.  In  a similiar  manner  the  ODDR&E  exercises 


The  Program  Manager  exercises  executive  authority  over  the 
BMD  program  and  staff  supervision  over  Army  staff  elements 
for  the  planning,  direction  and  control  of  the  BMD  program. (11) 
The  two  current  major  programs  focus  on  R&D  activity  as  a 
hedge  against  a Soviet  technological  lead  that  might  encourage 
an  abrogation  of  the  ABM  treaty. 

The  first  program,  the  Systems  Technology  Program,  address- 
es key  issues  involving  the  integration  of  complex  BMD  sub- 
systems into  responsive  operating  systems.  The  purpose  is  to 
understand  and  demonstrate  the  interaction  between  subsystems, 
overall  command  and  control,  and  real  time  allocation  of 
system  resources.  This  task  is  a technologically  demanding  and 
critical  portion  of  BMD  development. 

The  second  major  effort  - the  Advanced  Technology  Program, 
is  a broad  based  R&D  effort  to  develop  new  technologies  and 
foster  improvements  in  conventional  compos  mts  for  future  BMD 
systems.  Major  research  efforts  are  conducted  in  the  areas  of 
interceptor  missiles,  radar  and  optical  sensors  and  data 
processing.  Field  test  experiments  are  an  essential  part  of 
this  program  where  the  current  emphasis  is  on  the  search  for 
revolutionary  concepts  and  ideas  which  could  yield  technical 
breakthroughs.  (2:71) 

The  Navy’s  Strategic  Systems  Project  Office  (SSFO)  and 
the  T1IDENT  Project  Office  are  designated  project  offices 
reporting  directly  to^  the  Chief  of  the  Naval  Material  Command. 
The  Director  of  the  SSPO  also  serves  as  the  program  manager 
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for  the  fleet  ballistic  missile  program.  (25*5315) 

The  need  to  ensure  the  continued  survivability  and 
operational  effectiveness  of  the  operational  Sea  Launched 
Ballistic  Missile  (SLBII)  force  and  the  requirement  to  provide 
an  orderly  replacement  of  the  existing  force  after  1985  has 
led  the  Navy  to  consider  numerous  alternative  SLBM  technology 
options.  These  include  the  conversion  of  the  Poseidon  sub- 
marine, the  TRIDENT  submarine,  and  the  longer  range  TRIDENT  I 
missile.  Several  Group  I programs  are  also  included  in  the 
Navy's  strategic  RDT&E  program.  The  first,  the  improved 
accuracy  program,  is  a new  strategic  initiative  by  the  Secretary 
of  Defense  in  FY  1975  to  establish  the  feasibility  of  potential 
SLBM  strategic  weapon,  system  accuracy  improvements.  The 
second,  the  MK500  advanced  development  maneuvering  evader 
reentry  vehicle,  was  included  in  the  TRIDENT  I weapon  system 
development  program.  As  a hedge  against  future  threats, 
current  planning  encompasses  a sustaining  program  to  maintain 
MK500  reentry  vehicle  technology  and  to  conduct  flight  tests 
to  assure  compatibility  with  the  RRlDEii?  I missile.  This 
retains  a low  cost  option  to  begin  engineering  development  of 
the  131500  should  a large  deployment  of  a limited  performance 
Soviet  ABM  system  materialize. 

A third  option,  the  Navy's  Sea  Launched  Cruise  Missile 
(and  the  Air  Force's  Air  Launched  Cruise  Missile)  will  remain 

in  advanced  development  until  the  cruise  missile  concept  has 

% 

been  satisfactorily  demonstrated.  Strategic  cruise  missile 


technology  is  well  in  hand  for  components  and  subsystems  but 
has  not  yet  been  integrated  into  a functional  whole  which 
demonstrates  proof  of  concept.  Here  the  advantage  of  the 
technology  option  concept  is  quite  clear.  In  the  advanced 
development  stage  expenditure  levels  are  sufficiently  low 
that  the  U.S.  can  afford  to  keep  several  viable  options  open. 

The  real  system  cost  and  performance  can  then  be  demonstrated 
in  a competitive  environment  before  a decision  to  enter 
engineering  development  is  made.  (2:65-69) 

Support  of  the  Strategic  Mission  Area  within  the  Air 
Force  follows  the  established  R&D  organizational  structure. 

Air  Force  strategic  R&D  programs  are  managed  through  individ- 
ually chartered  Systems  Program  Offices  that  report  through 
technical  product  divisions  to  the  Air  Force  Systems  Command. 
Overall  management  control  is  exercised  by  the  Deputy  Chief  of 
Staff  Research  and  Development  within  the  Air  Staff.  Aircraft 
related  programs  such  as  the  3-1  Bomber  and  the  Air  Launched 
Cruise  Missile  are  managed  through  Aeronautical  Systems  Division 
while  missile  and  space  programs  are  the  responsibility  of  the 
Air  Force  Space  and  Missile  Systems  Organization.  Current 
technology  option  programs  are  characterized  by  the  M-X, 
Minuteman  and  Advanced  Ballistic  Reentry  Systems  (ABRSS) 

Program  Offices.  The  main  thrust  of  the  M-X  program  is  the 
development  of  new  technology  to  ensure  the  availability  of 
a realistic  option  for  the  modernization  of  U.S.  IC3M  forces 
in  the  1930' s and  beyond. 


Key  technical  objectives  include 


development  of  a guidance  system  needed  to  provide  a high 
confidence  capability  for  accuracy  in  transportable  missiles. 
This  effort  includes  design,  fabrication,  and  testing  of  a 
preprototype  guidance  set  capable  of  operating  from  multiple 
aimpoints  and  an  advanced  computer  with  the  potential  for 
significantly  lower  unit  cost.  Also  being  pursued  is  the 
development  of  new  rocket  motor  technology,  including  the 
design,  fabrication,  and  testing  of  lightweight  motor  cases, 
more  efficient  nozzles,  and  higher  performance  propellants 
in  order  to  achieve  the  greatest  amount  of  throw-weight  per 
pound  of  propellant.  For  the  Minuteman  force  the  development 
of  the  MK-12A  higher  yield  reentry  vehicle  is  continuing  in 
order  to  provide  the  option  to  improve  force  effectiveness  by 
providing  increased  confidence  in  the  ability  to  destroy  any 
given  target.  Current  efforts  are  keyed  to  a future  production 
and  deployment  decision.  Other  P.&D  efforts  include  a silo 
hardness  upgrade  to  improve  overall  force  survivability  and 
system  accuracy  improvements  to  achieve  greater  individual 
reentry  vehicle  utility.  (2:63) 

?}7£  AS  DS  PRCC^AF 

The  Advanced  Ballistic  Reentry  Systems  Program  is  a 
tri-service  program  managed  by  the  Air  Force  as  the  executive 
agent.  It  was  chartered  in  1963  by  the  Director  DDR&2  to 
provide  a combination  of  reentry  vehicle  configurations, 
penetration  aids  and  reentry  technology  to  ensure  successful 
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reentry  of  U.S.  strategic  missile  systems.  ABRES  is  managed 
through  the  Headquarters  Space  and  Missile  Systems  Organization 
and  the  Air  Force  Systems  Command.  DDR&E  is  responsible  to 
establish  the  general  scope  and  priorities  of  the  program  and 
neither  the  scope  of  the  approved  program  nor  the  RDT&E 
resources  allocated  to  it  can  be  reduced  by  Air  Force  action 
without  DDR&E  prior  approval.  ABRES  is  formally  reviewed  by 
DDR&E  in  considerable  detail  twice  a year  after  which  both 
the  technology  programs  and  level  of  funding  are  approved. 

General  and  specific  guidance  is  subsequently  issued  through 
Air  Force  Program  Management  Directives.  (4) 

ABRES  does  not  fit  the  usual  definition  of  a System  Program 
Office,  but  rather  is  composed  of  numerous  separate  projects 
consisting  of  30  to  40  new  contractual  efforts  each  year. 

Hardware  is  developed  in  support  of  technology  advancement, 
not  as  an  end  item  for  the  service  operational  inventory.  The 
Program  Office  is  organized  to  ensure  quick  responses  to  new 
technical  requirements  or  intelligence  information,  and  provides 
a flexible  management  approach  for  multiple  path  technology 
development  and  testing.  These  result  in  methods  of  hardware 
demonstrations,  program  formulation  and  management  techniques 
typical  of  the  task  of  creating  advanced  technology  options . (20 s I -1 ) 
ABRES  embodies  the  primary  objective  of  an  advanced  devel- 
opment program  - bridging  the  gap  between  new  technology  and 
operational  hardware.  This  starts  in  the  initial  planning 

with  the  formulating  bf  the  program's  objectives  and  analysis 
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of  potential  hardware  applications,  and  continues  to  the  end 
of  the  program,  with  the  final  demonstration  of  technical 
feasibility.  ABRES  projects  can  have  different  purposes  or 
even  combinations  of  purposes.  Consequently,  the  scope  and 
size  of  a project  varies  greatly  - from  relatively  inexpensive 
technology  programs  to  multi-million  dollar  subsystems 
demonstration  programs. 

ABRES  projects  are  usually  intended  to  prove  that  a 
specific  function  or  group  of  functions  can  be  performed  with 
appropriate  hardware  in  a realistic  environment.  The  key 
question  to  be  answered  is  how  far  should  the  program  go  in 
creating  demonstration  hardware  versus  how  far  should  the 
program  go  in  simulating  or  introducing  the  hardware  to  an 
actual  operational  environment.  The  extremes  are  realistic 
prototype  hardware  tested  under  totally  duplicated  operating 
conditions,  on  the  one  hand,  and  shelf  items  tied  together  and 
tested  only  to  demonstrate  critical  functions,  on  the  other. 

The  first  approach  will  achieve  the  highest  level  of  confidence 
in  the  technology  under  consideration,  but  can  be  very  costly 
and  time  consuming.  The  second  is  the  least  expensive,  but  may 
fall  far  short  of  establishing  the  worth  of  the  technology. 
Experienced  engineering  judgment  is  necessary  to  minimize  the 
required  investment  while  at  the  same  time  providing  proof 
that  critical  components  can  proceed  directly  to  full-scale 
development.  (3*2-1-10) 

Program  formulation  activities  at  DD level  have  their 
counterpart  in  the  manner  ir.  which  the  pro  ram  is 
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conceived,  scrubbed  down,  and  presented  in  final  form  to 
higher  headquarters  for  approval.  Each  year  teams  of  ABRES 
Project  Officers  and  Engineers  are  formed  and  instructed  to 
develop  shopping  lists  of  technology  programs  they  propose 
for  support  in  ensuing  years.  This  is  essentially  accomplish- 
ed by  developing  a list  of  promising  reentry  systems  which 
have  survived  first-order  system  and  requirements  analyses  and 
determining  advancer  in  technology  required  to  achieve  them. 

At  the  same  time  a cor pc 'ate  level  ABRES  Planning  Group 
evaluates  the  current  threat,  the  status  of  technology,  and 
the  er4-5  mated  budget  levels,  and  sets  up  a system  of  priorities 
for  dting  technology  programs.  The  ABRES  Program  Director  and 
the  Planning  Group  then  adjudicate  between  the  competing 
programs  being  advocated  to  structure  an  integrated  program 
within  anticipated  funding  levels. 

This  interaction  of  technology  and  requirements  is  an 
intricate,  iterative  process.  There  is  a synergistic  effect 
between  "requirements  pill"  and  "technology  push"  in  establish- 
ing and  structuring  new  programs.  A formal  analysis  and 
definition  of  requirements  cannot  be  the  genesis  and  beginning 
of  all  thinkings  a.  new  dea  or  concept  cannot  be  separated 
from  the  technology  that  makes  it  possible.  The  management 
struct  ire  •*  ust  encourage  innovation  while  balancing  formal 
system  and  requirements  analyses  with  the  evolving  technolog- 
ical possibilities.  (21:17) 

% 

This  synergistic  effect  between  requirements  and  technology 
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is  a fundamental  determinator  of  the  nature  of  the  strategic 
technology  options  program.  The  effects  of  this  interaction 
cuts  across  organizational  lines  and  impacts  the  various  other 
technology  programs  within  the  strategic  mission  area  as  well 
as  the  competitive  technological  initiatives  program  with  the 
Soviet  Union. 

The  offense-defense  interaction  between  ABRES  and  the 
Army's  Ballistic  Missile  Defense  Program  Office  (BMDPO) 
illustrates  this  requirement  - technology  synergism.  Each 
organization  benefits  from  the  technology  and  requirements 
perspective  of  the  other.  The  BMDPO  is  heavily  dependent  for 
a solution  to  the  defense  problem  on  understanding  what  a 
potential  adversary  can  do.  ABtES  must  understand  what  a 
competent  defense  can  do  and  benefits  from  a whole  spectrum 
of  reentry  physics,  and  radar  discrimination  and  clutter  data 
collected  by  the  defense  community. 

Although  there  is  a great  deal  of  interplay  between  the 
two  programs,  both  sides  benefit  from  working  on  the  offensive 
and  defensive  sides  separately.  The  programs  are  coordinated 
by  the  Deputy  DD  :&S  for  Strategic  and  Space  Systems  but  a 
spirit  of  friendly  competition  and  cooperative  effectiveness 
evaluations  of  system  concepts  and  designs  creates  a climate 
of  challenge,  innovation,  and  operational  realism. 

Both  the  ABIES  and  BMDPO  programs  provide  a technical 
base  for  intelligence  assessments  of  Soviet  offensive  and 
defensive  capabilities.  To  understand  what  the  Soviets  are 
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doing  the  U.S.  must  maintain  a technological  effort  to  make 
that  analysis  possible.  New  concepts  and  technology  options 
can  then  be  developed  and  demonstrated  against  a mirror 
image  of  U.S.  technology  and  systems  or  in  response  to 
intelligence  observations  of  Soviet  R&D.  These  demonstrated 
technology  options  can  then  be  "put  on  the  shelf"  and  serve 
as  a hedge  against  future  Soviet  technical  advances  or  system 
deployments.  The  end  result  is  a 4-5  year  reduction  in 
development  lead  time  and  the  maintenance  of  the  technological 
initiative.  (25 s 523? , 5632 ) 

Since  U.S.  R&D  programs  are  an  open  book  to  the  world 
the  existence  of  these  programs  has  a direct  impact  on  the 
ability  to  negotiate  a.  position  within  the  Strategic  Arms 
Limitation  (SALT)  environment.  .l&D  programs  are  bargaining 
chips  not  in  the  sense  that  they  are  done  only  for  that  purpose, 
but  in  the  sense  that  a vigorous  but  prud  DNt  set  of  technology 
programs  in  the  strategic  area  are  taken  into  consideration 
and  are  powerful  motivators  in  the  negotiation  process.  A 
prudent  level  of  demonstrated  strategic  technology  is  necess- 
ary to  maintain  a position  with  the  Soviet  Union.  Consequently 
strategic  -:TD.5:.S  planning  takes  into  account  SALT  agreements, 
but  ODD  .&E  does  not  plan  its  forces  and  hence  spend  more  or 
less  primarily  to  obtain  SALT  agreements.  (26:42?) 

IMPLICATIONS  DO.;  TPS  TROD  AD,  l.*ANAU^.< 

The  option  creating  strategy  provides  a catalog  of 
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demonstrated  technology  projects  or  advanced  prototypes  that 
can  be  rapidly  moved  into  full-scale  development  and  deploy- 
ment if  the  need  arises.  This  need  can  materialize  from  a 
requirement  to  counter  a validated  threat  projection,  to 
correct  a force  deficiency,  or  to  provide  a new  or  improved 
operational  capability. 

Although  the  stimuli  for  creating  technology  options 
sometimes  comes  from  high  planning  and  staff  levels  downward, 
in  practice  the  program  office  often  formulates  the  idea  or 
concept  from  the  technological  possibilities  or  threat 
estimates  based  on  the  limits  of  advanced  or  hypothetical 
technology.  Thus  the  Program  Manager  chartered  with  the 
responsibility  for  the  creation  of  technology  options  must 
simultaneously  (1)  anticipate  and  develop  counters  for  those 
threats  which  could  occur  several  years  in  the  future  (2)  assess 
current  and  projected  capabilities  for  technological  limitations 
and  (3)  structure  a time  phased  development  program  to  provide 
a base  for  demonstrated  solutions  to  these  limitations  and 
threat  projections. 

A review  of  the  various  option  programs  suggests  several 
areas  for  special  consideration  and  management  attention  if 
potential  pitfalls  to  be  encountered  in  accomplishing  these 
thr;.e  critical  tasks  are  to  be  avoided. 

First,  the  Program  Manager  must  ensure  that  the  technical 

expertise  of  the  program  office  adequately  covers  the  three 

* 

critical  tasks  and  technical  disciplines  involved  - threat  and 
requirements  analysis,'  technology  assessment  and  program 


management.  Designated  project  officers  within  the  program 
office  must  not  only  have  extensive  technical  experience  in 
engineering  design  and  test,  hut  must  have  the  capability 
to  function  as  "mini"  program  managers  for  separate  develop- 
ment contracts.  This  implies  training  similar  to  that  offered 
at  the  Defense  Systems  f.lanagement  College  for  company  grade 
officers  where  the  emphasis  is  on  a balance  of  cost,  schedule, 
performance  and  requirements.  In  addition,  personnel  with 
specialized  experience  in  technical  intelligence,  systems 
analysis,  and  technology  forecasting  are  required  for  a 
complete  program  management  team  mission  capability. 

Second,  the  option  creating  strategy  appears  best  served 
when  the  three  critical  technical  tasks  are  integrated  in  an 
innovative  environment  where  new  ideas  and  concepts  are  act- 
ively generated  through  a management  policy  of  technical  and 
system  advocacy.  The  advocacy  approach  provides  a means  to 
generate  the  maximum  number  of  alternative  technical  approaches 
and  concepts  as  a base  for  extensive  corporate  level  review 
and  dialogue  on  the  key  technology  and  requirement  issues. 

Third,  since  in  a demonstration  of  options  strategy  only 
one  or  a very  few  end  items  will  undergo  development  testing, 
each  test  item  or  prototype  must  be  fabricated  with  a high 
degree  of  perfection  but  represent  a realistic  operational 
design.  This  requires  a balance  of  reliability,  maintainabil- 
ity and  producibility  considerations.  Demonstration  of  a 

* 

technically  feasible  solution  or  concept  that  cannot  be 
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economically  produced  does  not  result  in  a viable  option  for 
deployment.  Similarly  the  test  of  a marginal  design  or  the 
use  of  low  quality  components  can  result  in  test  failures 
that  seriously  degrade  the  technical  demonstration  or  data 
acquisition  necessary  to  achieve  program  objectives. 

| 

* fourth,  since  there  is  no  planned  production  in  the  usual 

sense,  there  is  a need  to  ensure  that  an  industrial  base  is 
maintained  in  key  technology  and  production  areas.  This 
requires  the  use  of  sustaining  contracts  and  development 
programs  structured  to  keep  key  design  and  production  teams 
productively  employed.  This  is  particulary  critical  in  the 
face  of  declining  defense  budgets  and  in  an  industry  already 
overburdened  with  idle  production  capacity. 


i 

i 


SUMMARY  AND  CONCLUSIONS 


The  Office  of  the  Director  of  Defense  Research  and 
Engineering  assists  the  Secretary  of  Defense  in  directing 
and  controlling  the  overall  DOD  program  of  research  and 
development.  DDR&2  exercises  centralized  supervision  but 
operates  through  the  individual  DOD  component  structure  where 
R&D  is  actually  performed  or  contracted.  Each  DOD  component 
is  responsible  for  initiating  and  conducting  requirements 
analyses  in  order  to  identify  deficiencies  in  capabilities 
and  for  assuring  the  development  and  maintenance  of  a tech- 
nology base  to  support  the  service  projected  force  needs. 

The  Strategic  Mission  Area  planning  presents  all  programs 
in  an  aggregated  mission  area  partition  so  that  they  can  be 
understood  from  an  overall  perspective.  It  provides  an  inte- 
grated picture  of  U.3.  strategic  programs  together  with  the 
rationale  for  them.  The  Strategic  Mission  Area  is  supervised 
by  the  DDP.&S  Deputy  Director  for  Strategic  and  Space  Systems 
who  advises  the  Director  DDR&E  regarding  strategic  military 
mission  needs  and  specific  development  programs  to  meet  those 
needs.  The  management  task  encompasses  Group  I and  Group  II 
programs  and  includes  exploitation  of  the  technology  base, 
structuring  specific  system  experiment  and  prototype  demonstra- 
tions and  full-scale  development  or  modification  of  systems 
for  deployment. 

-Vithin  the  Stratoric  Mission  Area  the  management  and 

* 

creation  of  strategic  technology  options  is  a demonstrated, 
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effective  strategy  for  the  maintenance  of  the  technological 
initiative  in  military  hardware  development.  The  management 
challenge  is  to  ensure  a full  spectrum  of  choices  generated 
from  an  environment  in  which  new  ideas  and  techniques  are 
encouraged  without  a rigid  tie  to  a specific  deployment.  A 
viable  deterrent  posture  can  be  economically  maintained  by  a 
parallel  investment  strategy  that  includes  a modernization  of 
U.S.  strategic  forces  and  a solid  research  and  development 
program  to  hedge  against  future  uncertainities . Within  SALT 
and  budget  constraints  the  U.S.  can  retain  the  technological 
initiative  through  the  use  of  demonstrated  technology  and 
system  options  that  can  be  put  "on  the  shelf"  against  future 
Soviet  technical  advances  or  system  deployments. 
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DEPARTMENT  OF  THE  AIR  FORCE 
Headquarters  Air  Force  Systems  Command 
Andrews  Air  Force  Base,  DC  20334 


Research  and  Development 


AFSC  REENTRY  SYSTEMS  PROGRAM 


4 November  1974 


Thi3  regulation  establishes  Al'SC  policy  tor  the  Reentry  Systems  (RS)  Program  and  assigns  management 
responsibilities  to  the  Deput\  for  Reentry  Systems  (DIRS),  HQ  SAMSO. 


1.  Terms  Explained: 

a.  Reentry  System.  Am  combination  of  reentry 
vehicle  configurations,  pence  ition  aids,  and  related 
hardware  designed  to  ensure  -uccessfui  completion 
of  the  strategic  missile  mis  m. 

★b.  Reentry  Systems  (RS)  I 'gram  The  SAMSO 
program  office  consisting  ■ Advanced  Ballistic 
Reentry  Systems  (ACRES)  a 1 Support  to  the  Ser- 
vices. 

c.  Advanced  Ballistic  Reei  .’V  Systems  (ABRES) 
That  portion  of  the  Depots  lor  Reentrv  Systems 
(DIRS)  Program  designa'ed  s the  DOD  program 
for  advanced  developrm  t of  reentry  and 
penetration  technology  and  c vices.  Although  not  a 
system  program  in  die  usual  rnse,  ABRES  will  be 
managed  in  accordance  will  \ir  Force  and  AFSC 
800-scrics  publications 

★d.  Support  to  the  Services  hat  portion  of  the  RS 
Program  designated  to  prove  flight  test  support  to 
Army  and  Naw  programs  required  and  iden 
dfied  by  die  responsible  Sen  e.  Funds  required  bv 
die  Air  Force  for  this  suppo  are  provided  b\  the 
Army  and  Navy  for  their  re  pcctive  programs. 

★2.  Objectives.  The  RS  Pi  >gram  includes  ap- 
propriate technology  programs  assigned  to  HQ 
SAMSO  (RS)  and  dirertlv  related  portions  of 
AFSC  systems,  programs,  ,md  projects  in  the 
research,  exploratory  development,  advanced 
development,  and  engine  ring  development 
programs  diroughout  AFSC  i'hc  objectives  are  to- 

a.  Provide  critical  technolog  for  successful  reen- 
try of  our  strategic  missile  s"  stems. 

b.  Develop  missile  pcnctrat:  >n  svstem  technology 
and  advanced  concepts  o provide  future 
engineering  development  in  'gTams,  die  options 
necessary  to  counter  possible  uture  ABM  systems, 
to  improve  efficienev  of  our  r issile  systems,  and  to 
carry  out  special  missions  to  I ilfill  specified  objec- 
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c.  Provide  critical  reentry  systems  technologv  and 
alternate  concepts  to  reduce  technical  and  program- 
matic risks  in  current  engineering  development 
programs. 

d.  Identify  and  provide  technical  solutions  to  ac- 
tual or  potential  deficiencies  in  reentry  systems  un- 
der engineering  development. 

e.  Use  the  in-depth  expertise  in  reentry 
technology  and  provide  supporting  functions  to 
define  and  assess  present  or  future  foreign  reentry 
systems’  capabilities  as  required. 

3.  Coordination  Policy: 

a.  HQ  SAMSO  (RS)  is  the  mandatory  coor- 
dination point  for  all  reentry  program  related 
projects  and  will  coordinate  on: 

(1)  Proposals  on  programs  or  projects  iden- 
tified as  related  to  the  RS  Program  before  they  arc 
submitted  to  HQ  AFSC  for  approval 

(2)  AFSC  programs  concerning  reentry  system 
hardening  and  survivability. 

(3)  Areas  of  technology  related  to  ABRES 
throughout  AFSC  at  the  reviews  described  in 
paragraph  4e 

b Differences  between  SAMSO  and  other  AFSC 
organisations  and  program  or  project  managers  dial 
cannot  lie  resolved  at  the  field  command  level  will 
be  referred  bv  HQ  SAMSO  (RS)  to  AFSC  SDS  for 
resolution  or  referral  to  higher  authority 

4.  Deputy  for  Reentry  Systems  (D/RS)  Respon- 
sibilities. D'RS  is  responsible  for 

a.  Managing  the  .ABRES  and  Support  to  the  Ser- 
vices programs. 

b.  Assessing  potential  and  projected  ballistic 
missile  defense  threats  versus  the  state  of  reentry 
technology  to  ensuic  that  the  ABRES  Program  is 
structiirorl  to  provide  techniques  that  will  ensure 
(lcnetratiun  nl  the  defense 

■^fc.  Assessing  runout  and  projected  reentrv  svstem 
capabilities  and  requirements  for  technological 
limitations  to  ensure  that  die  ABRES  Program  is 
structured  to  provide  a base  for  solutions  to  those 
limitations 

d Sup(xirung  program  managers  in  formulating 
die  RS  jxirtioii  ol  their  programs. 

'fee  Conduitm?  semi.inmi.il  reviews  of  the  RS 
Pmgiam  and  related  r I Inns  widi  representative*  of 
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Secretary  of  the  Air  Force,  HQ  US  vF,  participating 
commands  and  agencies,  HQ  AFSC,  and  the 
Director,  Defense  Research  and  Engineering 
(DDR&E)  staff.  These  reviews  will  be  used  to 
analyze  progress,  verify  overall  piogram  balance, 
ensure  effective  use  of  Air  Force  r ■•sources,  ensure 
that  future  actions  arc  based  upc  n the  need  and 
technological  state  of  the  art,  and  recommend 
changes  in  participating  commands’  and  agencies’ 
assignments  required  to  enhance  project  or  program 
management. 

f.  Providing  direct  technological  support  to  the 
Services’  programs  in  the  < ngineering  or 
operational  systems  development  [ hase.  This  sup- 
port will  be  funded  by  the  Sen  ce  program  in- 
volved. 

g.  Ensuring  early  submission  ol  instrumentation 
and  other  support  requirements  in  iccordance  with 
established  range  documentation  iroccdures. 

★5.  Relationships  With  Industrial  Activities,  HQ 
SAMSO  (RS)  is  encouraged  to  onduct  annual 
reviews  of  the  proposed  prograr  with  represen- 
tatives of  the  aerospace  industry.  The  purpose  of 
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these  reviews  is  to  ensure  that  industrial  activities 
responsible  for  formulating  R&D  programs  obtain 
an  understanding  of  the  level  of  the  Government's 
commitments  to  advanced  reentry  technology. 
These  reviews  should  also  help  to  ensure  that  DOD 
program  funds  (ABRES.  DNA.  and  DARPA),  in- 
dependent R&D  funds,  and  funds  from  other 
Government  agencies  and  the  private  sector  of  the 
economy  are  expended  in  the  most  efficient  man- 
ner. 

6.  Other  AFSC  Organizational  Responsibilities. 

AFSC  organizations  doing  work  related  to  die  RS 
Program  will  respond  with  appropriate  documen- 
tation upon  request  by  HQ  SAMSO  (RS). 

7.  Communication.  Direct  communication  is 
audiorized  between  HQ  SAMSO  (RS)  and  odier 
AFSC  organizations,  major  commands,  military 
departments,  and  Government  agencies  on  non- 
policy and  nonposition  matters  pertaining  to 
technical  aspects  of  the  program.  All  other  com- 
munications will  be  directed  to  AFSC/SDS. 


SAMUEL  C.  PHILLIPS,  General,  USAF 
Commander 


DAVID  M HUDACK,  Colonel  USAF 
Director  of  Administration 


SUMMARY  OF  REVISED,  DELETED,  OR  ADDED  MATERIAL 

This  revision  reflects  modificatioi  ' to  organizational  and  program  terminology;  deletes  the  Categories  of 
Effort  and  Annual  Review  requin  merit;  adds  the  responsibility  for  assessing  projected  limitations  and  the 
semiagnual  DDR&E  review  requirement;  and  revises  objectives  to  reflect  current  program  direction. 
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General  OnnEns  HEADQUARTERS 

DEPARTMENT  OF  'J'JIE  ARMY 
No.  12  Washington,  DC,  --  May  1074 

Section 


SAFEGUARD  SYSTEM  OH  G A NT  Z ATI  ON — R cHc-'i  jinatrd I 

BALLISTIC  MISSILE  DEFENSE  PROGRAM  MANAGER— Aligned  to 

Office  Cliicf  of  StntT,  OS  Arinv. ... ..  II 

BALLISTIC  MISSILE  DEFENSE  ADVANCED  TECHNOLOGY  CENTER - 

Established III 

GENERAL  COURTS-AJ ART! AL — Authority  to  convene — Commander  US  Army 

Ballistic  Missile  Defense  Organization IV 

GENERAL  COURTS-M AllTIAL — Authority  to  convene — Commander  Ballistic 

Missile  Defense  Systems  Command. V 

APPOINTMENT  OF  COMMANDER— US  Arinv  Military  District  of  Washington.  VI 
UNITED  STATES  ARMY  AIR  DEFENSE  COMMAND-Discontinued VII 


1. .SAFEGUARD  SYSTEM  ORGANIZATION.  Effective  20  May  1974, 
the  SAFEGUARD  System  Organization  is  redesignated  the  United  States 
Armv  Ballistic.  Missile  Defense  Organization,  and  the  following  are  redesignated 
as  indicated : 

From  " To 

SAFEGUARD  Svstem  Manager 
(SAFSM). 

US  Army  SAFEGUARD  System 
Office  (SAFSO) — Arlington. 

US  Army  SAFEGUARD  System 
Coin  maud  (SAFSCOM) — Hunts- 
ville. 

US  Army  SAFEGUARD  System 
Evaluation  Agency  (SAl'SEA). 

(Newly  established) - - -----  ....  — — 

Technology  Center  (BMDATC). 


Ballistic  Missile  Defense  Program 
Manager  (BMDPM). 

Ballistic  Missile  Defense  Program 
Office  (BMDPO). 

Ballistic  Missile  Defense  Systems 
Command  (BMDSCOM). 

(No  change.) 

Ballistic  Mt-silr  Defense  Ailvnnee.il 


If. .BALLISTIC  MISSILE  DEFENSE  UROGRAM  MANAGER.  1.  Effec- 
tive 20  May  15*74.  the  Ballistic  Missile  Defense  Program  Manager  is  assigned 
within  the  Office  of  the  Chief  of  Stall',  US  Army,  as  the  principal  assistant  and 
staff  adviser  to  the  Chief  of  Stall  and  the  Secret  ary  of  the  Army  for  all  matters 
pertaining  to  Ballistic  Mi-sdc  D(  fense.  The  Ballistic  Missile  Defense  Program 
Manager,  within  the  instructions  issued  by  the  (Tiff  of  Staff,  will  exercise 
Department  of  (lie  Army  e.\rriiti\r  authority  over  the  Ballistic  Missile  Defense 
Piogrnm  and  the  resources  made  available  for  its  accomplishment,  and  will 
exercise  staff  svipen  i-  ion  o\ oi  all  At  my  Si  aff  elements  and  pat  tici paling  ot  gam- 
mat  inns  for  planning,  diiection.  and  control  of  the  Ballistic  Missile  Defense 
Program. 


2.  He  commands  the  United  States  Army  Ballistic  Missile  Defense 
Oignnization. 

3.  The  mi'.-'ioi:  of  the  Ballistic  Mi-ilc  Defense  Ti ogram  Manager  is  to  develop 
a coordinated  piogrnm  which  in-ures  the  timely,  effective  development  and 
operat  ion  of  the  S A IE'  I D A It  l>  J !M  1 ) S \ sit-in.  the  cost  ■ effect  ice  c.xecnt  ion  of 
the  Site  Defense  prototype  d,  : .mi.-t  t at  hut,  ('■induct  of  energetic  ivseateli  and 
development  in  ad t snu  ii  h.ilb-i ie  ) .ii--ile  defense  lei  hnology,  and  management 
of  the  1\  w.ijah  in  M : - • lie  Range  as  a Nat  bund  Range. 
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4.  The  Ballistic  Missile  Defense  Program  Manager  will  provide  a single  point 
of  contact  within  the  Department  of  the  Army  for  the  coordination  and  direc- 
tion of  Army  activities  pertaining  to  the  Ballistic  Missile  Defense  Program. 

III.  .BALLISTIC  MISSILE  DEFEASE  ADVANCED  TECIIXOLOGY 
CENTER.  I.  Effective  20  'may  1974,  the.  Ballistic  Missile  Defense  Advanced 
Technology  Center  is  established  at  Huntsville,  Alabama,  as  a field  operating 
agency  under  the  Ballistic  Missile.  Defense  Program  Manager  to  conduct 
research  in  Ballistic  Missile  Defense  advanced  technology. 

2.  Concui  rcntly,  ‘the  United  States  Army  Advanced  Ballistic  Missile  Defense 
Agency — Huntsville,  a field  opci-ating  agency  under  the  jurisdiction  of  the 
Chief  of  Research,  Development,  and  Acquisition  (see  XII&,  GO  10,  S May  74) 
is  discontinued  and  its  personnel  and  resources  transferred  to  the  Ballistic 
Missile  Defense  Advanced  Technology  Center. 

3.  Concurrently,  the  United  States  Army  Advanced  Ballistic  Missile  Defense 
Agency — Arlington,  a field  operating  agency  under  the  jurisdiction  of  the  Chief 
of  Ucsearch,  Development,  and  Acquisition  (see  XII<2.  GO  10,  S May  1974)  is 
discontinued  arid  its  personnel  and  resources  transferred  to  the  Ballistic  Missile 
Defense  Program  Office  pending  further  transfer  of  specific  functions  to  the 
Ballistic  Missile  Defensc'Advanced  Technology  Center. 

IV.  .GENERAL  COU  RTS-M  A RTIAL.  The  Commander,  United  States  Army 
Ballistic  Missile  Defense  Organization  is  designated  by  flic  Secretary  of  the 
Army,  pursuant  to  the  Uniform  Code  of  Military  Justice,  Article  22(a)  (G),  to 
convene  general  courts-martial  effective  20  May  1974. 

V. . GENERAL  COURTS-MARTIAL.  The  Commander,  Ballistic  Missile 
Defense  Systems  Command,  is  designated  by  the  Secretary  of  the  Army,  pur- 
suant to  the  Uniform  Code  of  Military  .Justice,  Article  22(a)  (6),  to  convene 
general  courts-martial  effective  20  May  1974. 

VI.  .APPOINT  ME  NT  OF  COMMANDER.  By  direction  of  the  President. 
Colonel  Eugene  B.  Bauer,  495-22 -5G51,  IX,  is  appointed  as  Acting  Commander 
of  the  1.  S Army  Military  District  of  Washington  effective  3 through  13  June 

1974. 

VII.  .UN / TED  STATES  ARMY  AIR  DEFENSE  COMMAND.  Effective 
4 January  1975,  the  United  States  Army  Air  Defense  Command,  a major 
Army  command  under  the  jurisdiction  of  Headquarters,  Department  of  the 
Army,  is  discontinued. 

By  Order  of  the  Secretary  of  the  Army: 

CBE1G11TOX  W.  ABRAMS 
General,  United  Slates  Army 
Official:  Chief  of  Staff 

VERNE  L.  BOWERS 
Major  Ge i, a <il,  U.  7.  d Slates  Army 
The  Adjutant  Gii.eral 
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DOD  PROGRAM  ELEMENT  CODE  SYSTEM 

Example:  63311F  Advanced  Ballistic  .Reentry  Systems 

63311F 

DERIVATION 
DOD  PROGRAM 
R&D  CATEGORY 
BUDGET  ACTIVITY 
SERIAL  NUMBER 
SERVICE 

6 

3 

3 

11 

F 

DOD  PROGRAM 

BUDGET  ACTIVITY  (cont'd) 

1.  Strategic  Forces  ' 

6 

Ordnance.  Combat  Vehicles 

2.  General  Purpose  Forces 

and  Related  Equipment 

3.  Intelligence  & Communications 

7. 

Other  Equipment 

4.  Airlift 'Sealift 

8. 

Programwide  Management 

5.  Guard  & Reserve  Forces 

6.  Research  & Development 

and  Support 

7.  Central  Supply  & Maintenance 

SERIAL  NUMBER 

8.  Training.  Medical  and  Other 

General  Personnel  Activities 
9 Administration  and  Associated  Activities 

0.  Support  of  Other  Nations 

Advanced  Ballistic  Reentry 
Systems 

SERVICE 

I R&D CATEGORY 

A 

B 

Army 

Defense  Mapping  Agency 

1.  Research 

? 2.  Exploratory  Development 

3.  Advanced  Development 

4.  Engineering  Development 

5.  Management  & Support 

C 

D 

E 

F 

Defense  Civil  Preparedness  Agency 
Department  of  Defense 
(OSD  & 0 ASD) 

Defense  Advanced  Research 
Projects  Agency  y 

Air  Force 

BUDGET  ACTIVITY 

G 

H 

National  Security  Agency 
Defense  Nuclear  Agency 

1.  Military'  Sciences 

J 

Joint  Chiefs  of  Staff 

; 2.  Aircraft  & Related  Equipment 

K 

Defense  Communications  Agency 

3.  Missiles  & Rfiatpd  Equipment 

L 

Defense  Intelligence  Agency  j 

4.  Military  Astronautics  and 

M 

Marine  Corps 

Related  Equipment 

N. 

Navy 

5 Ships.  Small  Craft  and 

R 

Defense  Contact  Audit  Asency 

Related  Equipment 

S 

Defense  Supply  Agency 

APPENDIX 


C 


BIBLIOGRAPHY 


Acker,  David  D. , "Managing  Creativity  and  Innovation", 

Prorram  Managers  Rewsletter . Vol.  V,  Do.  2.  (Summer 
1976)  Defense  Systems  Management  College,  Fort 
Belvoir,  Virginia. 

Annual  Defense  Department  Report  ?Y  1977. 

Report  of  Secretary  of  Defense  Donald  H.  Rumsfeld 
to  the  Congress  on  the  FY  1977  Budget,  January  27, 
1976. 

Air  Force  Systems  Command  Manual  80-5, 

Guide  for  Advanced  Development.  28  August  1970. 

Air  Force  Systems  Command  Regulation  80-22, 

"AFSC  Reentry  Systems  Program",  4 Rovember  1974. 

Department  of  Defense  Directive  5129. 1, 

Director  of  Defense  Research  and  Engineering", 

13  March  1970. 

DRA7T  Department  of  Defense  Directive  5000.1, 

"Acquisition  of  Defense  Material",  1 September  1976. 

Department  of  Defense  Directive  5000.2, 

"The  Process  of  Major  Systems  Acquisition", 

1 September  1976. 

Department  of  Defense  Program  of  Research,  Development, 
Test  ana  Evaluation ; Mf  lc77.  Statement  by  the 
Director  of  Defense  Research  and  Engineering  to 
the  94th  Congress,  Second.  Session,  1976. 

Director  of  Defense  Research  and  Engineering  Memorandum, 
"RDT&E  Mission  Area  Summaries  (MAS),  Request  for 
comments".  Unpublished  memorandum  by  Director 
DDR&S , Washington,  D.C. , 18  May  1976. 

Defense  SDSnE  Prorrams  and  Projects.  Greenwich, 

Connecticut:  Defense  Marketing  Services,  Inc., 

1975- 

General  Orders,  Do.  12.  Headquarters  Department  of 
the  Army  Washington,  D.C.',  22  iiay  1974. 

Koerkenmoisr,  Leo,  LtCol,  USA?.  Interview  at  the 
Pentagon  on  23  September  1976. 

LtCol  Kocrkenmeiei  is  assigned  to  the  Office 
of  the  Director,  Strategic  and  Space  Systems, 
Office  of  the  Director,  Defense  Research 
and  Engineering. 


13.  National  Securit.,  Management;  Defense  Research  and 

an peering.  Industrial  College  of  the  Armed 
forces,  ..ashington,  D.C.,  1$68. 

14.  National  Securi  + 'r  Management:  Studies  in  Defense 

Management . xr.a  ustrial  College  of  the  Armed 
Forces,  Washington,  D.C.,  1975* 

15.  National  Security  M.ar.agerQnt : Defense  Organization 

and  M.anarenent . Industrial  College  of  the  Armed 
Forces,  Washington,  D.C.,  1975* 

16.  Overview  of  Systems  Acquisition  Management.  Course 

material  from  Program  Management  Course  76-2, 

Defense  Systems  Management  College,  Fort 
Belvoir,  Virginia. 

17.  Rene,  Richard  A.,  Major,  USA7.  Interview  at 

Headquarters  USAF/RDQ  on  28  September  1976. 

Major  Rene  is  the  Program  .Element  Monitor 
for  the  ABRES  Program  and  has  extensive 
previous  experience  in  the  ABRES  Program 
Office . 

18.  Research  and  Development  in  the  Department  of  Defense. 

A Management  Overview.  Office  of  the  Director  of 
Defense  Research  and  Engineering,  'Washington,  D.C., 
November  1971. 

19.  Rutter,  Joseph  G. , Major,  USAF.  "R&D  HEDGES,  a Strategy 

for  the  Future?"  Study  Project  Report,  PMC  74-2, 
Defense  Systems  Management  College,  Fort  Belvoir, 
Virginia.  November  1974, 

20.  Space  and  Missile  Systems  Organization,  Contract 

Support  Activities  Workshop.  Norton  AF3, 

California,  26  April  1972. 

21.  Space  and  Missile  Systems  Organization,  Project  Officers 

Handbook . Horton,  AEB,  California,  1 July  i960. 

22.  U.S.  Congress.  House  Committee  on  Armed  Services. 

Department  of  Defense  Authorizat j on  for  Appropriations 
for  -ire-.!  trir  I I.  Hearings  before  the 

House  Committee  on  Armed  Services  on  Military  Posture 
and  HR  3689,  94th  Cong.,  1st  Session,  1975. 

23.  U.S.  Congress.  Senate  Committee  on  Appropriations. 

Department  0^  Defense  Appropriations,  Fiscal 
. Year  1977,  .-art  - • ro~  iremc:. t/  H,.  E.  Hearings 
b ci'orc  a subcommittee  of  the  _■  ornate  Committee  or. 
Appropriations  on  HR  14262,  94th  Cong.,  2nd  Session 
1976. 


A * - 


24.  U.S.  Congress.  Senate  Committee  on  Armed  Services. 

Fiscal  Year  1977  Authorization  for  Military 
Procurement,  .tesearch  and  Development  and  Active 
Duty,  Selected  Reserve  and  Civilian  Personnel 
Stren~ths,  I~,  .'lescarch  ana  Development . 

Hearings  before  the  Committee  on  Armed  Services, 
United  States  Senate  on  S. 29651  94th  Cong.,  2nd 
Session,  1976. 

25.  U.S.  Congress.  Senate  Committee  on  Armed  Services. 

Fiscal  Year  1976  and  July-Seotember  1976 
Transition  Period  .Authorization  for  Military 
Procurement,  Research  and  Development,  and  Active 
Duty,  Selected  reserve  and  Civilian  Personnel 
Strengths.  P 10,  Research  and  Jevel  onment . 
Hearings  before  the  Committee  on  Armed  Services 
United  States  Senate  on  S.920,  94th  Cong.,  1st 

Session,  1975. 

26.  U.S.  Congress.  Senate  Committee  on  Appropriations. 

Department  of  Defense  Appropriations  for  Fiscal 
Year  1977.  FA..T  I.  Posture  Statements.  Hearings 
Before  a subcommittee  of  the  Committee  on 
Appropriations  United  States  Senate,  94th  Cong., 
2nd  Session,  1976. 


J 


